Objective: The goal of the present study was to assess the health-related quality of life of a group of family caregivers of individuals with traumatic brain injury from Guadalajara, Mexico. Patients and methods: Ninety family caregivers of individuals with traumatic brain injury and 83 healthy controls completed the Short-Form 36, a self-report health-related quality of life measure composed of 8 component areas: physical functioning, role-physical, bodily pain, general health, vitality, social functioning, mental health, and role-emotional. The samples were statistically similar with respect to age, gender, marital status, and education. However, caregivers had significantly lower household income than controls. Results: After controlling for income, results showed significantly lower scores for traumatic brain injury caregivers compared with healthy controls on 6 Short-Form 36 subscales: role-emotional, vitality, mental health, social functioning, bodily pain, and general health. Conclusion: Caregivers of individuals with traumatic brain injury living in Guadalajara, Mexico report having poorer health-related quality of life across various domains including mental and general health. Future studies should be conducted to determine which specific factors (e.g. lack of services, physical strain of providing care) are responsible for reduced health-related quality of life in these areas. It is likely that resources, such as respite services, adult day-care, aides, outpatient rehabilitation, psycho-educational programs, and support groups would increase health-related quality of life for these individuals.
INTRODUCTION
Every year, more than 10 million people around the world experience a traumatic brain injury (TBI) (1). In the USA alone, it is estimated that 1.7 million people sustain a TBI each year (2). As a region, Latin America has the highest incidence of intracranial injury worldwide, with most injuries due to road traffic accidents and acts of violence (3). TBI is predicted to be one of the leading global causes of morbidity and mortality by the year 2020 (4).
TBI often causes deficits in cognitive (5-7), psychosocial (8-10), behavioral/emotional, and physical functioning (11). The course of rehabilitation after TBI can last from several years to a lifetime and impacts not only the individual with TBI, but their family members as well (12) . Due to the wide-ranging difficulties associated with TBI, individuals often require constant care and support from informal caregivers, usually family members (12). Such caregivers often bear the burden of providing a significant level of physical care and assistance with activities of daily living, which can result in stress, depression, anger, anxiety, psychosomatic disorders, irritability, increased use of prescription and non-prescription drugs, financial problems, family role changes, poor social adjustment, and increased isolation (12-16). Over time, these symptoms can create poor quality of life (QoL) for caregivers of individuals with TBI.
QoL generally refers to an individual's perception of their physical, emotional, or social well-being that is shaped by experiences, expectations and beliefs (17). Health-related quality of life (HRQoL) more specifically refers to the impact of health conditions on daily functioning (18). Only five known studies have examined HRQoL in caregivers of individuals with TBI (19-23). Sample sizes ranged from 22 caregivers (22) to 222 caregivers (20). The majority of the studies were cross-sectional, with one longitudinal design (19) and one prospective study (21). These studies varied in how they measured HRQoL; one utilized the World Health Organization Quality of , two utilized the Short-Form 36 (SF-36) (21, 23), two utilized the Schedule of Evaluation of Individual Quality of 22) . Hickey et al. (19) additionally included the Psychosocial Adjustment to Illness Scale as a measure of QoL. In general, these studies concluded that caregivers of individuals with TBI exhibit poorer QoL than individuals in normal reference populations (19, (21) (22) (23) 
METHODS

Participants
In the present study, 90 family caregivers of individuals with TBI were recruited from the Hospital Civil Fray Antonio Alcade in Guadalajara, Mexico, as well as 83 healthy controls from the community. Caregivers were defined as family members actively providing day-to-day-care for a person with TBI and who were familiar with the patient's medical and social status. The inclusion and exclusion criteria stated that participants must: (i) be the primary caregiver of a patient with a diagnosis of TBI; (ii) have been providing care to the patient for a minimum of 3 months; and (iii) have no personal history of physical, psychological, or neurological problems. Healthy controls also had no history of physical, psychological, or neurological problems and did not serve as caregivers for an individual with any type of disability. Demographic information for the caregivers and healthy controls is provided in Table I .
Instruments
The SF-36 (24), a self-report health questionnaire, is one of the most widely used instruments to assess HRQoL. The instrument consists of 36 items that focus on eight different health dimensions: physical functioning, role-physical (role limitations due to physical problems), bodily pain, general health, vitality, social functioning, mental health, and role-emotional (role limitations due to emotional problems). Responses are scored on a 0-100 scale, with higher scores representing higher HRQoL. The SF-36 is a commonly used measure of HRQoL in brain injury caregivers (25) and has been translated into many languages. The Spanish version of the SF-36 has well-established reliability and validity (26) .
Procedure
Ninety family caregivers of individuals with TBI were recruited from the Hospital Civil Fray Antonio Alcade in Guadalajara, Mexico. Eightythree healthy controls were recruited from the same community using fliers and word-of-mouth. Individuals who expressed interest in participating were told about the purpose of the study. All these individuals consented to participate in the study in accordance with the research protocol approved by the hospital's ethics committee. Subsequently, all caregivers and healthy controls completed a 30-to 45-min interview during which a psychologist collected sociodemographic information and administered the SF-36. Caregivers who were able to leave the home for this period of time were interviewed at the hospital, and those who were unable to attend the appointment were visited in their homes.
Statistical analysis
The sociodemographic characteristics (gender, age, education, and household income) of the TBI caregivers and healthy controls were compared using t-tests for continuous variables and χ 2 tests for nominal variables. Multivariate analysis of covariance (MANCOVA) analysis was then conducted to compare the means of each individual SF-36 subscale between the two groups.
RESULTS
The groups did not differ significantly with regard to age, gender, marital status, and education, but the caregiver group had a lower household income than healthy controls (p < 0.01). MANCOVA analysis revealed that after adjusting for household income, significant differences existed between healthy controls and TBI caregivers on six out of the eight SF-36 subscales. Specifically, the caregivers of individuals with TBI had lower means on the role-emotional (p < 0.001), vitality (p < 0.001), mental health (p < 0.001), social function (p < 0.001), bodily pain (p < 0.01), and general health (p < 0.01) subscales (see Table II ).
DISCUSSION
The goal of the present study was to compare the HRQoL of a group of Mexican caregivers of family members with TBI with that of healthy controls. The results showed significantly lower scores for TBI caregivers vs healthy controls on six SF-36 subscales: role-emotional, vitality, mental health, social functioning, bodily pain, and general health. It is not surprising that caretakers of individuals with TBI would score lower than healthy controls in these areas; caring for an individual with TBI is a time-consuming process that can create significant burden for the caregiver and interfere considerably with everyday life (16). The day-in, day-out responsibilities of providing for a person with TBI could reasonably be expected to produce interruptions in emotional well-being, physical health, energy levels, and ability to participate in social activities. Norup et al. (23) did not find significant differences between brain injury caregivers and comparison groups on these subscales.
It is interesting to find that this group of Mexican TBI caregivers fared significantly worse than controls in areas of bodily pain and general health, a finding not previously reported in studies of caregivers of brain-injured individuals using the SF-36. There are several possible causes for this discrepancy. First, these previous studies (21, 23) were performed in Denmark and the UK, respectively. Both Denmark and the UK are countries with comprehensive rehabilitation systems that provide substantial assistance to the families of individuals with TBI. In contrast, Mexican resources for TBI caregivers (e.g. nursing homes, adult day-care, healthcare facilities) are scarce or non-existent, a disparity that could directly impact the physical health of TBI caregivers. For example, access to aides, adult day-care, and rehabilitation programs in Western Europe may make it less likely that those caregivers would be solely responsible for activities such as washing, dressing, and helping the patient move around the home; factors that, over time, could well impact the physical health of a caregiver.
Next, it may be that the TBI caregivers in the present sample were simply in worse physical health to begin with than their Western European counterparts. In Mexico, poverty is rampant and more than half of the citizens are uninsured (27) . Because it may well be more difficult for caregivers in the current sample to obtain care for their own health needs, they may be less equipped physically to deal with the long-term physical and mental strain associated with caregiving (16), resulting in poorer health overall. And finally, TBI caregivers in the present sample had been providing a substantial amount of care in terms of time spent caring; on average, over 60 h per week of care for more than two years. In contrast, 81% of caregivers in the study by Norup et al. (23) reported being employed full-time and were interviewed on average only 36 days post-discharge of the patient, making it highly unlikely that they were providing 60 h of care per week and limiting the amount of time they could have spent caring. One study (28) has found the amount of time spent caring for a critically ill spouse to be negatively associated with health outcomes; in short, it is possible that this sample of Mexican TBI caregivers has experienced more physical problems secondary to the significant and ongoing burden they have experienced.
It is striking that in the present study, caregivers did not report significantly worse functioning on the physical functioning (measuring the degree to which health problems inhibit daily activities) and role-physical subscales (specifically related to health problems interfering with the types of roles an individual is able to perform) than healthy controls. Several explanations may account for these findings. With respect to the physical functioning subscale, it is possible that caregivers' general health problems have not reached a level where they were unable to perform daily activities such as self-care, driving, shopping, and so on. In terms of the role physical subscale, it may be that due to limited resources, caregivers have been forced to maintain physical roles despite feeling that they are in poor health. Essentially, because they are responsible for full-time or greater than full-time care of an individual with a disability, these caregivers may not be reporting changes in physical functioning and roles simply because they are not able to make changes while maintaining their responsibilities.
It should also be noted that, in comparison with previous studies conducted using the SF-36 among TBI caregivers (21, 23), individuals in the present sample scored considerably lower on several subscales. For example, although McPherson et al. (21) (mean 49.93 vs 68.80) . Similarly, the Mexican sample scored lower than subjects in the study by Norup et al. (23) on the role-emotional subscale (mean 40.93 vs 64.03) . It has been noted that caregivers with higher levels of unmet needs report The results of the current study should be interpreted in the light of several limitations. First, participants were drawn from an urban area (Guadalajara, Mexico), and findings should not be generalized to those living in remote or rural areas, which may have even fewer resources for individuals with disabilities and their caregivers. Second, in the present study, it was not possible to determine caretakers' pre-injury HRQoL scores, and therefore not possible to determine whether pre-existing problems with HRQoL could have impacted findings. Third, the present study was cross-sectional, and findings may not account for changes in HRQoL than can occur over time. Finally, because the current study used the SF-36, findings should not be taken as a complete inventory of HRQoL among caretakers of individuals with TBI in Guadalajara, Mexico. Caring for an individual with TBI involves many challenges that may not be included as specific items on this instrument, and it is therefore possible that some issues could have gone unreported.
In conclusion, caretakers of individuals with TBI from Guadalajara, Mexico report having poorer HRQoL across various domains than controls, indicating the need for rehabilitation health professionals to develop and implement interventions to improve HRQoL. Because subjects in the current study reported lower HRQoL in both physical and emotional domains, future studies should be conducted to determine which specific factors (e.g. lack of emotional support, physical strain of providing care) are responsible for reduced HRQoL in these areas. It is likely that resources such as respite services, adult day-care, aides, outpatient rehabilitation, psycho-educational programs, and support groups would increase HRQoL for these individuals.
